Introduction
Information technology has become ubiquitous in the lifetime of our current students, who are always connected to their peers, instructors, and sources of information. Teaching and learning practices are impacted by the current wide selection of multimedia resources. Many educators and researchers are developing, and using, a variety of educational materials that make use of simulations, virtual laboratories, videos of real and animated experiments, and online tutorials based on well-established didactic methods. Although there are commercial enterprises specializing in the preparation such tools, we are fortunate in physics to have many collections of high-quality resources freely available and easily accessible via the internet.
This report presents the results of a peer review of open access/open source multimedia and technology-based learning materials devoted to topics in electricity and magnetism. The use of multimedia resources is particularly important for this topic due to the abstract concepts involved, such as fields, charge, and current. Both teachers and students can use these learning tools to explore the unfamiliar concepts introduced in electricity and magnetism courses. Of course, the features of quality learning, including student engagement, peer and student-instructor interactions, and quality didactic scaffolding, apply to these technologybased resources as well as more traditional instruction.
This peer review is part of a continuing series of annual reviews, started in 2002, carried out by an international group of physicists. Each year, one topic is chosen for review. The goals of these review processes are to identify quality media-based teaching resources and to encourage use of them. Multimedia resources on the topic of electricity and magnetism were previously reviewed in 2006.
Process
The evaluation process in this year's review consisted of four main steps: gathering a broad list of resources, sorting out quality materials suitable for reviews, reviewing and reporting noteworthy items, and providing an overview of the review results.
The creation of a preliminary list of resources for review took advantage of a number of tools. The search started with the list created from the 2006 review and additional items were added through web searches by students at the University of Oklahoma and comparison with the online resource databases in MERLOT (280 resources) and ComPADRE (680 resources, many not containing multimedia). There was significant overlap between all of these sources, resulting in a preliminary list containing about 1,000 items. Many of these were individual resources that are part of a larger collection. In the next step of the collection and review process, these individual resources are gathered into a single item for consideration for review. The list of resources was then filtered in the following manner:
• Items that could no longer be found were removed
• Commercial (for-fee) resources were removed • Resources that were copies or mirrors from other web sites were removed
• Resources with very obvious physics errors were removed • Items with little or no multimedia were removed • Multiple items from the same source were consolidated into a single collection to be reviewed as a whole. This consolidation was done because previous reviews have found that understanding the context of resources in a collection helped the review process.
The filtering process described above resulted in about 240 resource collections that were suitable for potential review. One of us (Mason) sorted these resources into four main categories to determine which would be suitable for a full review. This streamlined the review process and focused it on the resources with the highest potential to be worthy of note. The resultant categories and the number in each were:
• Do not review (140) -These items had either (1) limited use of multimedia, (2) limited potential for student engagement or interactions, or (3) were not in English and thus were difficult to assign to multiple reviewers.
• Low priority review (35) -These items had some interesting aspects but were of lower potential quality. They could prove useful in some cases.
• High priority review (54) -These items were assigned to reviewers.
• Interesting Examples (9) -A few other items were kept as interesting examples. This included examples of video collections, potentially useful but with limited potential for student engagement, and examples of materials with physics errors but ranked highly in Google searches.
The high priority review resource collections were each assigned to two or more reviewers using an online review process hosted on ComPADRE. The review rubric used here has been described in previous reports. It includes three main aspects of quality multimedia learning resources: Motivation for using the resource (ease of use, attractive layout, stated purpose, and stated use), Quality of Content (relevance, scope, accuracy), and the didactic Methods and Context (flexibility, targeted audience, pedagogy, feedback, and documentation). Each area is rated on a 5-point scale, and overall ratings in each category and for the total review are given. The evaluation form is presented in the Appendix 1.
